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Abstract 
The existence of Building Information Modelling (BIM) has reshaping the way of construction 
process and effectively increase collaboration and communication among the stakeholder, reduce 
cost and time and increase the quality of the project outcome. Due to this, numerous of BIM 
software has been developed to cater the need from industry players. Each of these software offers 
different function, features and cost. Moreover, the adoption of BIM involves a high investment in 
term of software, hardware and training. Thus, we developed a DSS namely topsis4BIM as a 
decision support tool in order to assist decision makers for BIM software selection. A decision 
model of Fuzzy TOPSIS for BIM software selection was developed based on attributes and 
alternative that has been identified through case study and validated by BIM expert. Furthermore, 
this study has introduced a new architecture of DSS development through the current Web 
technology such as Web 2.0 and cloud computing.   
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1.0  Introduction 
Currently, the construction project are becoming more complex and difficult to 
manage (Eastman, Teicholz, Sacks, & Liston, 2011). Every phases and process that 
involve in construction project life cycle such as planning, scheduling phases and 
particularly design required an effective management in order to ensure the 
successful of the project outcome. Yet, the current ICT technology such as 2D 
AutoCad is inadequate to fulfil the needs (Eastman et al., 2011; Hergunsel, 2011). 
Moreover, the problem is worsened by domination of traditional method in 
Malaysia construction industry is based on fragmented process and paper based 
communication. This scenario always consider as a main barrier in development of 
construction industry particularly in design phase. It is always led to the 
construction problem such as poor quality of project outcomes, delay, overrun cost, 
error, redesign and rework issue (Al-Momani, 2000; Sambasivan & Soon, 2007; 
Yong & Mustaffa, 2012). During the last decade the introducing to the ICT 
 
 




2.0 Building Information Modelling (BIM)  
The existence of BIM has gained much attention among construction players 
around the world. Till date, numerous of BIM advantages have been discussed in 
literature, for example the ability of 3D visualization. It allows architect to  create 
build in model for the project final outcomes look line in detail and precisely 
during the early of design phase (Eastman et al., 2011; Sebastian, 2011; Succar, 
2009). Through the built in model, it would reduce design error, omission and  
automatically increase the quality of the project outcomes (Eastman et al., 2011). 
Furthermore, thorough 3D visualization features, it would also capable of 
performing some important analysis such as clash detection (Arayici et al., 2011; 
Gu & London, 2010; Zahrizan, Ali, Haron, Marshall-ponting, & Abd, 2013). Clash 



















Figure 1: Features of BIM application  
 
Through BIM, the analysis can be performed in planning phase, any clash within 
the building structure can be discover before the construction. Not only limited to 
design phase, the characteristic of BIM also increase communication and 
collaboration through information sharing between project stakeholders such as 
owner, contractor and architect (Hergunsel, 2011). Information sharing among the 
 
 
stakeholders is a significant factor for the purpose of successful planning and 
scheduling of the project in order to avoid problem such delay and overrun cost in 
the project (Azhar, Nadeem, Mok, & Leung, 2008). Compare to 2D drawing by 
architect which is not all the stakeholders can understand, 3D model provide a 
better understanding of project for others stakeholder and avoid conflict in field.  
 
2.1 Importance of decision making for BIM software selection  
Many commercial software products are developed to cater demands for BIM. Due 
to the wide variety of BIM tools on the market, the selection of appropriate BIM 
software for a certain construction project becoming more difficult (Omar, Nawi, & 
Nursal, 2013; Omar, Nursal, Nawi, Haron, & Goh, 2013). Each software offers 























Figure 2 BIM software  
 
In addition, the adoption of BIM required high expenses not only on software 
(licence) and hardware but also on training expenses which is quite expensive 
(Rohena, 2011). Thus, it is vital to select appropriate BIM software due to 
variability of cost and features as it can affect the overall construction project. 
Selecting of a wrong technology would influence the company investment and also 
 
 
affect the project performance. Thus, we attempt to develop a Decision Support 





3.0 Decision Support System 
Form the literature, it is understand the existence of DSS is to assist and support 
decision makers in making decision without replacing their judgment (Turban, 
Aronson, & Liang, 2005). DSS has been proven to be beneficial as a decision tools 
for unstructured problem such as software selection with integration with 
Operational Research model (Richard & Averweg, 2012). Thus, we developed a 
web based DSS namely topsis4BIM to integrates Web 2.0 technology and Multi 
Criteria Decision Making Technique (MCDM) known as TOPSIS in order to assist 
in BIM software selection problem. 
 
3.1 Decision Model: Fuzzy TOPSIS  
topsis4BIM was developed based on fuzzy TOPSIS as a decision model. In order 
to develop Fuzzy TOPSIS, a real construction project is selected to demonstrate our 













Figure 3 Fuzzy TOPSIS for BIM software selection  
 
A semi structured interview has been conducted with a decision maker who 
directly involved in this project. The interview aimed is to identify the attributes for 
BIM software selection and focus on understanding of the current practice of BIM 
software in Malaysia. Table 1 describe the profile of Decision Maker 1 (DM1).  
 





Position  Work experience 
Number of involve 
in BIM project 
DM 1 BIM Coordinator  16 years 12 
 
Prior conducting interview with the decision maker, an instrument contains list of 
attributes related to the software selection has been developed and categorized into 
3 main attributes i.e. technical, managerial and cost. This questionnaire was 
distributed to the DM1 during the interview session. Table 2 shows the result of 
attributes validation with decision makers.  It is identified that there are 7 sub-
attribute by DM1 namely as A1, A2, and A3 from technical attributes, A4 from 
managerial attribute, and A5 from cost attribute have been selected by the decision 
makers. In addition, two attributes has been suggested by DM1 that fall on 
technical categories which are A6 and A7.  
 
Table 2  Description of selection attributes 
Attributes Label  Descriptions 
Usability  A1 Measurement usability of software  
Performance  A2 Performance of software in task  
Data file support  A3 
Ability to support numerous of data file used in 
BIM such as DWG, DWF, DXF and DGN 
Vendor support  A4 
The support from vendor in term of consultancy, 
communication, and guide 
Cost  A5 
This attributes include required cost for software 
adoption (such as software, hardware and 
training expenses)  
Additional attributes (as suggested by Decision Makers) 
Collaboration  A6 
Ability of software to perform collaboration  
function 
Facility 
Management  A7 
Ability of software to perform facility 
management function (In term of scheduling, 
documentation and etc.) 
 
Form the interview session, five of BIM software has been suggested by decision 
makers which are Autodesk Revit (S1), eMRIS (S2), Autodesk Naviswork (S3), 
TEKLA structures (S4) and AECOsim Building Designer (S5). 7 attributes were 
used in the evaluation and decision hierarchy is established accordingly. There are 
three level in the decision hierarchy structured for BIM software selection. The 
overall goal of the decision process determined as “BIM software selection” is in 
the first level of the hierarchy. Next is the attributes in the second level (A1, A2, 
A3, A4, A5, A6, and A7) and third level is for the alternative BIM software (S1, 
 
 
Goal: BIM Software Selection 
Technical  Managerial  Cost (A5) 
- Usability (A1) 
- Performance (A2) 
- Data File Support (A3) 
- Collaboration (A6) 
- Facility Management (A7)  
Vendor Support (A4) 
S1 S2 S3 S4 S5 
S2, S3, S4, S5). Decision hierarchy structured with determined alternative for BIM 

























Figure 4  Decision Hierarchy for BIM software selection 
 
4.0 Case study: DSS using Fuzzy TOPSIS for BIM software selection  
Our DSS is designed through fuzzy environment in order to deal with the 
vagueness of human judgement. Thus, the input in topsis4BIM is based on 
linguistic input. This membership function is used to store the linguistic input from 
user. The fuzzy numbers are generated as input for weight and rating. Hence, the 
assessment in Fuzzy TOPSIS in topsis4BIM acquires a set of linguistic input from 
the decision maker (DM1) for weight assignment with respect to each validated 
attributes. Then, DM1 is required to input the rating for each BIM software 
alternatives. Fuzzy TOPSIS is developed through cloud computing technology i.e. 



























Figure 5  Snapshots from topsis4BIM user interface 
 
 
5.0 Discussion and Conclusion  
 
Previous studies have shown that a well planned BIM project will increase quality, 
scheduling, safety, reducing cost and error of the project throughout project life 
cycle. As the used of BIM become more prevalent, construction companies facing 
a market full of option in BIM software that available. Due to the variety of BIM 
tools on the market, the selection of the right BIM software for a certain 
construction project becoming more apparent. Thus, a new fuzzy TOPSIS DSS 
namely topsis4BIM has been developed in order to asisst decision maker for BIM 
software selection. In order to ilustrate this approach, a real BIM related project has 
been deployed. Result from the case study revealed 7 attributes used in BIM 
software selection i.e. Usability (A1), performance (A2), data file support (4), cost 
(A5). In addition this study has identify two additional attributes in BIM software 
selection as suggested by DM1 i.e. Collaboration (A6) and facility management 
(A7). Based on our case study result, the output from Fuzzy TOPSIS has yielded 
Software 1 (S1) ranked the highest, followed by Software 5 (S5), Software 3 (S3), 
Software 4 (S4) and Software 2 (S2). Finally, we demonstrate a Web base DSS 
 
 
through the integration of recent internet technology such as Web 2.0 and cloud 
computing technology related to MCDM problem. 
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